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eee E 5 tructure of 
wi the Human Body 
andthe Difeafes of 
at, are Subjects of 
, great Importance, and with- 
al of fo very difficult a Na- 
ture, that, I perfwade my 
felf, every Body wil wifh 
well to thofe, who fpend their 
time, and ufe their Diligence 
in thefe perplexed Enquiries. 
As for fuch as never tryed the 
Experiment themfelves, I 
think 


The PREFACE. — 


think I can affure them, 7tw 
no eafle matter to make one 
new Step, fmall or great, m 
any Science whatever. But 
what thofe Studies are, in 
which the greateft Intricactes 
of all occur, I foall uot in the 
Place, and upou this Occafion, 
determine. The folowing 
Sheets contain fome Thoughts, 
with which I have now aud 
then a little entertained and 
pleajed my felf. I da by no 
means conclude from thence, 
that they muft be agreeable to 
others. Nor foal 1 mighti- 
ly concern my Jelf about the 
Opinion the W orld will have 


of 


The PREFACE. 


of them, if upon the whole I 
find I am better qualified, as 
I flatter my felf I am, to eafe 
Pain and cure Difeafes. Thi 
alone wtll be fufficient for me. 

Had I any other Ambiti- 
on, *tis contrary to the Na- 
ture, and below the Dignity 
of fuch Difqusfitions as thefe, 
to endeavour to cover them 
Srom Cenfure, by mentioning 
the Names of any Learned 
Friends of mine, who have 
seen and approved them. 
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Age 20. line 15. forP read p. P.22-16.£Gr. 

D, P.23. 1.8. after that, add, will diftend the 
Cylinder to a given Diftention. P.25.1.3.f. KEr. RE. 
Ibid.1.6.f2 AE 1.2RE. P.26. 1.12. f. decreating 
r, decreafing. P.28. 1. ult. after Radius put a full Pointe 


P.29. 1.5668. 0 nN. Tbid. 1.20. fT. 5) 
29 nr 1 20 NR 


P. 62. 1.14. f. Continuance 1. Contrivances 


ml’ being my Defi ign int 

i the enfuing Treatife 
toexplain fome things 
relating tothe Animal 
7 Oeconomy ( which 

I think hitherto not well accourit- 
ed for) as well for the Entertain- 
ment of the Curious, as for the 
Improvement of the "PraGtice of 
Phytick ; 1 fhall firft lay down 
fome Principles A ae Calculations 
an 
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and then deduce fuch Conclufions 
as fairly arife from the foregoing 
Principles, and are fupported by 


them. 
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P E'T* therer be g 
Cylindrical Tube 
ABCD filled with a 
fluid Mafs, and fuppofe: 
Ea weight perfectly pref- 
fing and equally diffufed 
over the Surface. AB; I 
Re every point E of the 
inner Surface B Dis pref- 
fed witha Weight (7) e- 
qual to that, with which a Point 
of the Surface A Bis prefs’d. 
Suppote the Surface of the Cir- 
cle A B= 1, the Surface of the 


Cy- 


LB 


Cylinder = 10, and fuppofe it 
compreflible, and an infinite Num- 
ber of Forces diffufed around it, 
the Sum of which fhall be — 10 
x P; I fay the Preflure of P down- 
wards will be in Agulcbrio with 
thofe Forces prefling inward to- 
ward the Axis of ABCD, and 
this by reafon of the Velocities of 
the contending Weights, which 
im this.cafe muft be reciprocally 
as the Weights, z.¢. fince Pro 
x Ps: 1.103 and the Velocity of 
P will be to the Velocity of the 
furrounding Preflures to x P:: 
Io. 1. therefore the contending 
-Preflures will be in Aguilebrio: 
‘Therefore the Preffures from with- 
in outwards arifing from Preflure 
P on the Surface of ABCD will 
be = 10*P. The fame Reafon- 
ing holds good, whatever other 
_ Proportion be ufed in the room 
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of 1 to to, and confequently the 
Point E is prefs’d withn—a 
Point of the Weight, P. 9 AD. 
Or in one Word thus : | 

The Preffure of P will fully 
refift a Weight of 10 P furround- 
ing the Surface prefling inwards 
by reafon of the Reciprocality of 
the Velocities ; and this happens 
by reafon of the Surface of Circle 
A B being to Surface of Cylinder, 
as 1,10; therefore the inner Sur- 
face is prefs'd outwards with 10 x 
P; therefore, &c. 

All this is confirmed by known 
Hydroftatical Experiments. 
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ET ac be an 
Arch ‘of a 
Circle prefsd with - 
perpendicular For- 
ces n,n, &c. infi- 
nite in Number, 
let it be fix’d in A 
and C; I fay twill 
be diftended at the € | 
Point A, witha Force =r xz. 
Since we may conceive that a 
few of thefe Forces will produce 
the fame Diftention in A, as a 
great many: Let us take a very 
{mall Arch A B, and fuppofe the 
Diftention produced by them. 


Now the Preflures on AB=—=u~ * 


AB = 2x2. AE produce DE, 
to K, then let EK be pulled with 
the Forces 1x2 AE, the Ditten- 

neg tion 
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tion will be the fame as before ; 
but DE being the Diagonal to 
AEDB. DE. AE:: nx2 AE. 
die es 1 Se 


re ee oe EA in A. 


DE 


But by reafon of the Smallnefs 
of Arch A B, 


arxFA— FGq 
Or, 2rx DE=y4AEg 
And, rx DE=2AEQ 
Sm yi” 
E 
r xo AK 
Therefore, <4 ht 30, Wa 
Force in A. OED. 


Sc Ho- 
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SCcHOLIU™M. 


Ican’t fee any De- 
fect in the foregoing 
Demonftration, but 
that I have not prov’d, 
but taken for granted, 
that the circular Thread A B be- 
ing fix’d in Band A, two Points 
very near, and the Parallelogram 
A DBE being drawn (A B and 
BE being Tangents) that then 
theSum of the perpendicular For- 
ces preffing on A B being 2x AB, 
or (which is all one in this cafe 
of AB being very fmall) x2 
AE) that then the Forces 2x 
AE being applied to the point 
of Concourfe of the Tangents, 
and drawing in the Direétion of 
the Diagonal DE or EK, will « 
ftrain the Tangent Threads AE 

B 4 — and 


Leo 

and BE in Aand B, exaétly as 
the circular Thread A B was 
{trained before by the Preflure of 
all the perpendicular Forces pref- 
fing on it. Now this is proved 
thus: ’Tis allowed that all the © 
horizontal, and_ vertical Forces 
(which all thofe perpendicular 
Forces preffing on the circular 
Thread A B may be refolved into) 
drawing in an horizontal and ver- 
tical Direction, the Tangents AE 
and BE at their point of Con- 
courfe E will ftrain the Tangent 
Threads,juft asthe circular Thread 
AB was ftrained in A and B by 
the perpendicular Forces nn, &c. 
prefling on it. But now in the 
cafe of A and B being very near, 
all the perpendicular Forces be- 
tween A and B muft be confidered 
as parallel, and therefore all as 
horizontal ; therefore there are 

no 
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no vertical Forces to be appli- 
ed to E the Concourfe of the 
Tangents, and confequently all 
the horizontal Forces applied ho- 
rizontally, that is, in Direétion, 
EK will ftrain the Tangents in 
A and B, as the little Arch AB 
was ftrained in A and B by all 
its perpendicular Forces nu, &c. 
Therefore the Demonftration pro- 
ceeds rightly, and [ find ra = 
Force, with which AB Arch is 
ftrained in A. 
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PROP. IIL 
ET 


there 

be a circu- 
lar Elaftick 
Thread di- 
{tended to 
a given De- 
sree, by a 
Fluid pref- 
fing perpen- 
“3 dicularly e- 
very where 

on the inner part of the Cir- 
cumference, EBD being the 
Force pufhing on any one Point, 
and r— Radius ; ru is == to the 
abfolute Force with which any 
Point E is diftended in the Di- 
rection of the Tangent AEF by 
Prop.2. let rn=p. Now the 
Prop. 


ee gael 

Prop. is this: Ifrn=—p. WK 
Tfay let the Thread En D | 
be cut and hung at K length- 
wife, with the Weight r 
or p faftned at the end of it, 
i.e. at D, it will now be 
diftended | the Force of p 
acting for a fhort time | 
to the fame Degree as be- 
fore. 

For the Force of p ts 
equally diffufed through — 
tie i length of heciete 
Line K D, 2. ¢. the Weight P 
acts in a rectilinear Direction in 
every point of the Thread exatly 
with the fame Force, and juft fo 
it did in diftending the Circle 
EBD; therefore the Diftentions 
in both Cafes will be equal. 
QED. 


Pee 
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PT Ore? Ty. 


P Et there be aCy- 
ARB z. lindrical Tube 
ABCDapt to ftretch, 

let it be cut in fome 

Line BD, fo that be- 

ing opened ’twill be- 

come the Parallelo- 


KS, _, Form faftened to 
e fome fixed Body, G 
D applied to the Bafe 
E' B D, let this Weight 

c = the Circumference. 
Let the Area of Circle AB be 


"gram ACBD. Let 
Gc it be now in this 
AC, and a Weight 
BDEF be equally 

be called V. 
Let r == Rad. of Circle AB, 
to Surface of the Cylinder :: 1. m. 
then 


L313) 
then [ the Cylinder being filled 
with a Fluid | mx p= the Sum 
of the perpendicular Preflures on 
the internal Surface by Prop. 1. 
and by ‘Prop.3.c.r. :: mx p.V. 


Therefore (7 *?P. — Vand 


That is, if V be given; the 
Circumference of Circle A B 
divided by the Reétangle of 
the Radius into. m is a Quantity, 
which multiplied into the Weight 
V, gives p the Weight preffing on 
Circle A B, which will fo diftend 
the Tube as V does the Parallelo- 
gram, which is the Fourth Pro- 
pofition. 


Or 
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Or thus: If 2 be a Point, the 
Weight p and / = length of the: 
Cylinder. Then, 


mxp==cln. . 
And, V = rin, by Prop 3. 
Therefore, criimxpV 


Therefore, BP i p: 
rm 


ORG BLAM, IL 


Vad 


a pleats _ Ps for. 


—celivi.m by Hypothefis | 


Miia ce. tht | 
And, po andmr = 27) there: | 
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So that by experiment the 
Weight V diftending to-a given 
Degree, the Parallelogram A B 
CD either of thefe Expreffions 
will give P the Weight, which 
muft. prefs on Circle AB, fo to 
diftend the Cylinder ABCD into 
which the Parallelogram is now 
converted. And thus we have 
propofed a Calculation of fuch a 
Force as that. of the Heart is, 
imprefs'd on the Mouth of the 
Aorta coming out of the Heart; 
and by that imprefled Force di- 
{tending the cylindrical or conical 
Tubes of the Arteries, to which 
I fhall next apply my felf, after I 
have only mentioned a few more 
Corollaries. | ge 


Corole 
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Cororzary IL. 


When the Length of the Cylin- 
der is equal to a Quadrant of the 
Circle, then P muft be equal to 
V to produce equal Diftentions, 
one by its Preffure, the other by 
being hung, as in the foregoing 
Propofition. 


Corortvary II. 


_ If the Length of the Cylinder 
be equal to half the Radius, and 
the prefling Weight be to the 
hanging Weight as the Circum- 
ference to the Diameter, the 
Diftention will be equal in both 
cafes, z. e. if the Surface of the 
Cylinder be equal to the Area of 
the Circle. 


CoROL- 


E Pe J 
Corortary IV. 
_ When the Length of the Cy- 
linder is equal to the Diameter 
of the Circle, then the prefling 
Weight muft be to the hung 
Weight, as the Area of the Cir- 
cleis to the circum({cribing Square, 


that the Diftentions may be equal 
in both Cafes. 


CORGLEAR-Y:.V; | 
When the Length of the Cylin- 
der is equal to 3 of the Circum- 
ference of the Circle, then the 
preffing Weight mutt be to the 
hung Weight, as the Sphere to 
the circumf{cribing Cylinder, that 


the Diftentions produced both 
ways may be equal. 


C Th 
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In the laft Place. 


It follows from hence, thatCy- 
linders of different Lengths, if 
the Circle at the Bafis be the fame, 
will be equally diftended by the 
fame ‘rend Weight P, on the 
Surface of the Fluid A B. | 


N. B. In the foregoing Corol- 
laries, the Length of the Cylin- 
der, mentioned inthem, muft be 
doubled, that the Confequences 
may be true. 


PROY., 
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PROP. V: Problem. 


N Elaftick Canal Fig.t. 
ree DGD benige oP | 
given, anditsDiftention 4B fz. 2. 
being given, produced 


by a preffing Weight P | |. A a 
on the Surface of a Fluid, . 

contain’d in it ; to deter- 

mine what that Weight pl__Ir 
is: Cut off by a Section y 


parallel to the Bafe, the “<7D 
Annulus AEBF, turn it into 
Parallelogram by a Section per- 
pendicular to the Circumference 
of theCircle AB, apply a Weight 
V to BF [Fa.2.| that thall fo 
diftend it as the Weight P did 
the Cylinder (c being the coe 
P cx 
ference of Circle AB) iE = 
7. coe 


Cin CorolL- 
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CoROLLARY 


_ Hence the Length of the Arte- 
ties makes very little Alteration — 
in the Force of the Heart, necefla- - 
ry to diftend them and the Force 
of the Heart, which hath hither- 
to been fuppofed to be immenfe, 
may foon be found far from being 
{o prodigious as has been ima- 
cid: For fuppofe the Circum- 
ference of the Aorta coming out 
of the Heart, to be c= ft 
Inch, and that by Experiment — 
you had found a Pound Weight 
[P| will diftend a fmall Cylinder 
of the Aorta of an Inch in Length, 
fo divided as in Prop. 5. to the 
fame Degree as the Force of the 
Heart does. 


Then 


[ges]. 
Then as before <—t =P. i.e: 
x 


if the Circumference were an Inch 


a =f P. z.e. the Force of 
a Half of a Pound Weight wiil 
diftend a Cylindrick Artery, tho’ 
it were many Inches long, to the 
fame Degree, that in this Cafe © 
the Force of the Heart would. 


FR SR Ne See ES eC RES 
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PROP. IV. Problem. 


P Vi CET there be | 
| T given RBT 
A. eel 


YW a Conical Cavity, 
ip Ba 


whofe containing 
Sides H and G are 
of thicknefies pro- 
portionable to the 
Radit H A and D 
7°. Boeliet at besiitd 
f_. witha Fluid Mafs, 
and the Surface of 
that Mafs be prefs’d 
with a Weight P; 
{o that the parallel Circles, of 
which the Cavity confifts, be di- 
ftended to Augments proportion- . 
able to the Circumterences of 
thofe Circles, to determine what 
that Weight P ts, 
| LEm- 
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_ Let there be a Cylinder R T 
EF, whofe Sides are of equal 
‘Thicknefs, and let there be 2 Vef- 
fels RS TV, HOGQ, whofe 
Sides RS, HO are of Thicknefles 
-proportionable to their Radu HA, 
DB, lfay the fame Force that 

will diftend the upper Part of 
both, which is common to the 
fame Diftention, and the fubfe- 
guent Parts of the Veffel RS 
TV, HOGQ, Wc. to Augments 
proportionable to their Circum- 
ferences. For when the Forces 
dre as Thicknefles, the Diften- 
tions will be as the Length, or 
as the Circumferences ; but here 
‘[n being the fame] the Forces 
are as rw, z.¢. as the I’hicknefs, 

Therefore, Wc. 

eon ay Now 
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Now then the Cone confifts of 
Sides, whofe Thicknefles are pro- 
ortional to their refpective Radit. 
he Diftention of any Cylindrula 
H GDC of the Cone, will be to 
theDiftention of the correfponding 
Cylindrula in a given Ratio, or 
as the Axis of the Cone to the Side 
of the Triangle per Axem: There- 
fore, if 1 know by tryal how 
much any circular Filament of 
the Cone is diftended, I know 
alfo how much more the circum- 
{cribing Cylindrula will be di- 
{tended (by this Ratio which 1s 
given.) [his being known of 
one, is known ofall, z.ce. [know 
how much P (be it what it 
will) will diftend the Cylinder 
RT EF; that being known, I 
cut off from the upper Orifice ‘of » 
Cone R TB a {mall circular Fi- 
lament, and find by tryal, what 
SoS” Mtoe 


[ Ee 
Weight will diftend it to the De- 
gree found as before; multiply 
this Weight into K E, ‘and call it 
Vic reprefenting the Circumfe- 
rence of pene whofe Radius is 

C x V 

as) AES P. the Weight that 

diftends the Cone. 
To the firft given Diftention 
! have hinted fomething before, 
and muft here take notice, that 
the Thicknefs of the Coats of the 
Arteries is nearly as the Diameter 
of the adjacent Circle, otherwife 
the Arteries would not, by the 
Preffure of the Fluid contained 
in them, acquire that equable 
Diftention which they do, and 
not tumifie and {well more in 
one part than another; which ad- 
-mirable Frame and Mechanifm of 
them, I fhall next demonftrate. 
4853 is that which Mr, de Litre, 
an 
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‘an ingenious Member of the Roy- 
al Academy at Pars, looks upon 
as an unfathomable Myftery ; and 
Bellini,’ when he confiders it, 
thinks he has as good as folved 
the Difficulty, by falling into one 
of his ufual Fits of Wonder and 
Exclamation, 


Meee eee eS TS ETT: 


p R 0 P. VIL. Problem. 


YO determine what 
Ae _muft be the decre- 
,| ating Ratio of the Thick- 
nefs of the Coats of the Ar- 
teries, that in their Diften- 
-. tion they may not fwell out 
in one part more than ano-_ 
~~ p ther; I take it to be evi- 
dent, that if there be Two 
Filaments A and B, of dif- 

ferent 
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ferent Thicknefles and Lengths, 
A'and B will then be diftended 
to Augments proportional to their 
Lengths, if the Weights P and 'p; 
which ftretch them, are as their 
Thicknefles : But. in the Cafe of 
the Arteries (retaining the’ fame 
Symbols, and T' and ¢ reprefent- 
ing two differerit Thicknefies, ) 

Pop zs Ray ros: Tot, and 
the pependicalat’ pines n and n 
¥ fuppofe equal , therefore Rix 

> T.¢, that 1s; the Thicknefs of 
iti: ‘Coats of the Arteries muft 
decreafe, as the Radii of adjacent 
Circles, that fo they may every 
where:be diftended to Augments 
proportional to thofe Circles, and 
not ‘become tumid, and > {well 
out-more in one ‘part than ano- 
ther. 

Hence it is, that if an Artery 
be wounded with a Lancet in 

bleed- 
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bleeding, or any other way, the 
Coats of the Arteries are weaken- 
ed or made thinner, the continual 
Strokes of the arterial Fluid muft 
of neceffity diftend that part to an 
unufual Bignefs, as it happens in 
Aneurifms ; for then the Thick- 
nefs of the Coat lofes its Propor- 
tion, and together with that its 
proportional and equable Diften- 
tion as (in this Propofition) does 
plainly appear. This is, as 1 
faid on Suppofition, that the per- 
pendicular Stroke of the Fluid is 
equal, or nearly equal, every 
where: But left it fhould be faid 
that this Propofition is not univer- 
fal enough, | fhall give the Thick- 
nefs of the Coats of the Arteries, 
let the perpendicular Stroke be as_ 
the Square of the correfpondent 
Radius then fince as before, 


RN, 
> al wt = & 
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RN. ra:: T.t. and Nin sé 
RR. rr by Hypothefis. Then 

R3.73:: T.¢, i.e. the Thick- 
nefles are as the Cubes of the Ra- 
dii, if this Cafe be poffible: And 
thus, whatever be the Ratio x 
to ”, you may determine the 
-Thicknefs of the Coats of the Ar- 
teries requifite to their equable 
Diftention: Nay farther, fince 
RN. ras: T.t. and you may 
meafure the Thicknefs of the Ar- 
teries in different parts of them, 
and take their refpective Radii. 
Having done this, you may now 
find what the refpeétive perpen- 
dicular Strokes are for, 

Dxrn=+*xRN. and there- 


aya Sree D 
NES N. x, that is, the Ra- 
tio of the perpendicular Strokes 
is compounded of the direét Ra- 


tig 
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tio of the Thickneffles, and the in- 

verfe Ratio of the Radii of them. 
Aslhave faid, thefe things may 
feem ftrange, and upon tryal the 
Force of the Heart will be found fo 
much lefs than what the famous 
Borcli has computed it to be, 
that fome will, upon that very 
{core, rejett my Method of Cal- 
culation. All that I defire of 
them, is, that they would difco- 
ver the Faults of it; for I look 
upon this as a very difficult En- 
quiry: Nor did 1 ever hear of 
any one | fince the World began | 
that pretended to have given this 
dark, and intricate Subject any 
light but Bored, if he did; for | 
rather think, that thofe Calcula- 
tions of his, concerning the Force 
of the Heart, were his firft 1m- 
perfect Effays, far from having 
received his laft Hand and Appro- 
bation. 
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bation. But left any one fhould 
fancy the Force of the Heart to 
be equivalent to fo vaft a Weight 
as that of 3000 Pounds, | fhall 
only fuppofe it but equal to an 
100, and then folve the follow- 
ing Problem. 


Sededededdoteh dude dade da de dudrt ade dededr dotdude 


PROP. VII Problem. 


m ] HAT maft the Velocity 

of the Blood be in the 

Orifice of the Aorta, that its 

Shock may be equivalent to 100 
Pounds ? 


If 


L 32 | 
A #8 [Ifthe Veffel AB be 16 Feet 
| high, and the Foramen F be 
an Area of half an Inch, the 
Veffel being full, the Water at 
F will be prefs’d out with a Ve- 
locity, which will carry it up to 
_F | B, that is, 16 Feet; that is, it 
has the Velocity which it would 
acquire in falling downwards 16 
Feet, and in this Cafe moving 
with the Velocity, which it has 
acquired, it would defcribe in 
the fame time double the Space 
it did in falling, that is, it hasa 
Velocity which continuing the 
fame, will carry it 32 Feet in a 
Second of Time. Nowif youfup- 
pofe 12 Cubick Feet of Water to 
weigh 84o/. at that rate 16 Cu- 
bick Feet willweigh1120/. z..a 
Column of Water, whofe Bafe 1s 
d {quare Foot, or 144 Inches, and 
whofe Height is 16 Feet. There- 
_ fore 


ee 
fore a Column of Water, whofe 
Bafe is + an Inch, and Height 16 
Feet, will weigh 30. 8. «i.e. 
3 Pounds 8 Tenths; for eafe of 
the Calculation, fay 4 Pounds: 
This is the Weight it would fu- 
{tain by the Force of running out. 
at F) or its Shock 1s equal to 4 
Pounds. Now fince the Shocks of 
Water running out of the’ fame 
Foramen (or the Weights they 
are equivalent to) are as the 
Squares of the Velocities of the 
running Water ; it follows, that 
if F — the Orifice of the Aorta, 
dnd the Shock of the running 
Blood be equivalent to an 100/; 
that the Blood muft go 160 Feet 
it the fixtieth Part of a Minute, 
that its Shock may be equivalent 
to an foo I. i.e. 9660 Feet in a 
Minute, which is at the rate of 
about 2 Miles in a Minute. 1 
s D leave 
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leave any one to judge whether {a 
much as this have any Probabi- 
lity, and what that incredible 
Velocity muft be which fhall make 
its Force equal to 3000/? But 
from what has been demonftrated 
a much fmaller Force is fufficient 
to diftend the Arteries, and cons 
fequently we have no occatfion for 
fuch a prodigious Velocity, as is 
made neceflary by giving the 
Heart fuch an immenfe Force ¢ 
Thus much of the Method } 
would propofe, whereby to cal- 
culate the Force of the Heart. 1 
fhall fay fomething brtefly in the 


next Place concerning 
The Circulation of the Blood. 
And here taking for sranted 


what is commonly known con- 
eerning it; 
t. | 


35 
_ 1. Ifhall demonftrate the rigid 
Neceflity of the Aurzcles thus : 
The Auricle receives a Quantity 
of Blood from the Stream of the 
Veins; by that time it hath re- 
ceived it from the Veins, they 
muft be fupplied with the fame 
Quantity from the Arteries, 7. e. 
the Heart and Arteries muft both 
contraét during the Time of the 
Filling of the Aurzcle. Hence it 
follows, the Ventricle cannot re- 
ceive the returning Blood with- 
out the Auricle: For fuppofe the 
returning Blood ran immediately 
into the Ventricle, by that time 
it has received it, there muft be 
a fupply in the Veins, that is, 
the Heart and Arteries muft con- 
tract during the Time of its In- 
flux, thatis, the Heart muft con- 
tract and dilate at the fame Time. 
But thisisabfurd ; therefore there 


2 1s 
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isarigid Neceffity of the Aurzcles, 
which was to be demonftrated: 
Hence follows a Corollary, which 
might lead us into the Know- 
ledge of the Mechanifin of the 
Valves, The Corollary is this, 
_ That the Contraétion of the Heart 
lafts till the Arteries have con- 
tracted ; for till both thefe Con- 
tractions are finifh’d, the Auricle 
is not full: Therefore the Ventri- 
cle not opening, till the Auricle 
is full, it holds its Contraétion, 
till the Arteries have contraéted : 
For only by this Method is it, 
that the Venal Blood is exadtly in 
the fame Condition, as it was be- 
fore it filled the Auricle. But for 
fome Reafons I fhall forbear to 
enlarge on this Head at prefent. 

a i thalk make fome Enquiry 
into that {teddy Principle of Na- 
ture, by which the alternate Con- 

traction 
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traétion and Dilatation of the Au- 
vicles and VY ontricles is fecured. 
I fufpeat the left Auricle to be 
that part where the tender Springs 
of this compound Mufcle of the 
Heart confifting of Aurzcles, and 
both the / entricles are chiefly 
planted. And that the Arrival | 
of the Blood touching thofe 
Springs, do’s by one and the fame 
Touch of the fame tender Extre- 
mities of the Nerves, by means 
of Plexus and Communications, 
give Motion to all the Nerves 
that ferve both the Auricles, and 
both the Ventrecles. To proceed, 
‘+ feems to me neceflary that there 
fhould be an eftablifh’d Quantity 
of Blood, which, till it has re- 
ceived, the left Auricle continues 
‘naState of Dilatation, and upon 
~ which it contracts as {oon as it 

has received it; and the fame 
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Touch of the fame Nerves gives 
Dilatation to both the Auricles, 
and preduces the Contraclion of 
the Ventricles, and % contra. With- 
out fuch a Principle as this, thefe 
alternate Motions could never be 
fecured. For I pray, in the In- 
ftance of two Weights, one al- 
ways defcending while the other 
atcends, how will you fecure this 
Contrariety of their Motions, un- 
lefs the very fame Force that 
makes the one afcend, hall jutt 
fo long make the other defcénd. 
As for thofe Plexus’s and Com- 
munications which I have men- 
tioned, the Reader may contult 
Dr. Lower de Corde, and infpect 
that Scheme of Nerves there 
deferibed, which ferve the Heart- 
One Remark I defire him to make, 
and that is, how numerous and 
crowded the Nerves Ke about the 
left Aurzcle. | 3. The 
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3. The Circulation of the Blood 
in the Fetw, does not a little fa- 
vour this Sufpicion. 

The Maternal Blood : 1s allowed 
by Anatomifts, to be derived to 
the Fatus by the Umbilical V ein, 
having firft paft through the Pla 
centa, 

This Vein conveys the Blood 
through the ena Porta into the 
Dudus Venofus, that conveys it 
into the Cava, and fo immedi- 
ately to the Heatt: This Blood 
_afcends the Cava, rebounds againtt 
an Eminence or Protuberance, 
called the Ifhmus of the Cia; 
pafies through the Foramen Ovale, 
which is there fituated, where the 
inferior Trunk of the Cava lies 
contiguous tothe Pulmonary Vein; 
from thence it pafles into the left 
Auricle and Ventricle, which by 
its Contraétion pufhes it into the 

D4 Aorta : 
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Aorta: As for the right Ventrecle, 
that is faid to be fupplied by the 
Vena Cava defcendens. 

‘There is one material Point 
woithy of Confideration in this 
Subject, and that is the firft En- 
trance of the Maternal Blood into 
the Fetw; which | am apt to 
think gives Light to the Reafon 
of the Situation of the Ductus 
Venofuw, and difcovers all the 
Channels of the Circulation of 
the Blood, to lie in a folded and 
complicated State, aswell as thofe 
of the Lungs. I conceive then, 
that at the firft Entrance of the 
Blood into the Fetus, that the 
sreat Author of Nature has this 
Defign in view, to convey as nim- 
bly and fecurely as poffibly the 
Blood to the Heart ot the Fetus, 
and particularly to the lett Aurzcle, 
in fubferviency to a fecond Defign ; 

which 
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which is to unfold the comprefied 
and complicated Blood Veffels, 
by the Pulfation of the Heart, 
which can’t begin till the Arrival 
of the Blood at both the Aurz- 
cles, and particularly at the left 
through the Foramen Ovale, if 
that Aurzcle fhould have the Ufe 
J have affigned it. Agreeable to 
thefe Defigns is the Situation of 
the Ducus Venofus annexed to 
the/’ena Porta, the Blood coming 
from the Vena Umbilicalis, being 
denied a Paflage by the compli- 
cated Veflels of the Spleen ‘Pan- 
creas and Inteftoms on one Hand, 
and thofe of the Lever on the 
other, which lie like Mountains 
on each fide of the Porta, muft 
puth forward through the Ducus 
Venofus to the Heart, with all 
poffible Expedition, being at the 
{ame time repuls’d by the Lfbmus 

of 
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of the Cava ; which at that time 
{ fuppofe yet unfolded. Thus is 
the Blood turned all upon the 
Heart, part of which at the fame 
time enters the right Auricle, part 
paffes through the Foramen Ovale 
to the Jeft, And this I conceive 
to be the firft Moment of the Pul- 
fation of the Heart, which would 
have had no beginning without 
the Arrival of the Blood at the 
left Auricle. If this be the real 
State of theCafe, why fhould we 
be in any doubt about the primary 
Ulfe of the Foramen Ovale ? Now 
then both Auricles and Ventricles 
being rightly fet to work together, 
the Explication of the Blood Vef- 
fels is fteddily purfued. The 
Blood from the right Ventricle 
pafles through the Canalzs Botaliz 
into the Aorta, which, by its 
Contraction, fends forward the 

Blood 
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Blood to unfold the Arteries : On 
the other Hand, the Blood jn its 
Paflage through the Porta and 
Cava gradually unfolds the Sy- 
ftem of the Veins, till at laft, 
having explicated both Veins and 
Arteries, and their Capillaries, a 
regular Circulation of the Blood 
entues. And this I take to be the 
Time of Quickening, when the 
Potus may be faid to begin to live, - 
The fame Dhing is done in the 
Lungs ; but there, by Reafon of 
the clofe Com preflion of their 
Subftance, the Work S0es on flow- 
er, but at laft is finifh’d too, and 
this is the Time of Birth: For 
when once the Blood circulates 
through the Lungs, Refpiration 
becomes neceflary, and not til} 
then. And as the Blood will no 
longer circulate through the Lungs 
than we refpire Air 3 fo when once 

| | | they 
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they are filled with Blood, the 
Fetus is under an abfolute Ne- 
ceffity of Refpiration, and ftrug- 
cles to be born. | 
4. 1 fhall in the next Place 
thew how it comes to pafs, that 
the due Proportions of Blood are 
maintained in the Arteries and 
‘the Veins. Suppofe then by any 
means, that the Quantity o 
Blood is not what it fhould be in 
the Veins; it muft follow, that 
they will contract about their lef- 
{ened Quantity, and that the 
next Contraction of the Arteries 
will produce a flower Stream in 
the Veins, their Coats being now 
more lax, and not in fo great 2 | 
Degree of Tenfion, as before : 
Part of that Force which fends ” 
the Blood forward in them, 1s loft 
‘a their Diftention, and thus @ 
flower Streamis produced. ‘Ihere- 
fore, 
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fore, during the Time of the Fils 
ling of the left Auricle, there will 
enter a lefs Quantity than ufual 
into the right Auricle. This 
lefs Quantity, by the common Con- 
traction of the Ventricle, is fent 
into the Lungs ; and now there 
again the Current is flower than 
it was, and confequently the left 
Aurile will be a longer Time 
than ufual in its Dilatation, the 
left Ventricle at the fame Time 
continues a longer Time than 
ufual in Contraction: This fol- 
lows from the allowed Contrarie- 
ty of their Motions. Now I fup- 
pote, that the longer it continues 
in a State of Contraction, the 
greater the Contraction will be; and 
that imitating the Motion of vi- 
brating Bodies, the greater its fub- 
fequent Dilatatzon, and the ftronger 
the enfuing Contraction, and the 

greater 
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sreater the Diftention of the Ar- 
terial Veflels. But they return- 
ing to thofe Dimenfions which 
they had before by this laft pufh 
of the Blood, muft fend a greater 
Quantity than they did before 
into the Veins, and thus thefe 
Engines of Circulation reftihe’ 
this Diforder, when there is not a 
due Proportion of Blood in the 
Veins. , 

So that, at what time foever 
the Blood fhall move too flow, 
the Machine being in good order, 
the above-mentioned: Method will 
correct that Error, If it move too 
faft ; then again, the Converfe 
of that Method will reétifie this’ 
frregularity. And I have fome-. 
times thought, that the Reafon of 
the Widenefs of the right Ventri- 
cle, might be to render it capable 
of a great Latitude of Vibratrons 

from 


from Dilatation to ContraGtion, | 
in order to correé& the accidental 
Errors which may happen in the 
Circulation of the Blood through 
the Lungs. But thefe Matters 
well deferve, and require to be 
confidered with great Attention, 
5- 1 fhall confider the 


PULSES, 


and give the true Reafon of moft 
of the Variations that happen in 
them. For Inftance ; | 
1. Let the Pulfe be quick and 
ferong. Then both Heart and 
Arteries acquire a great Strength, 
Lhe Heart is ftrong enough to 
diftend a very Elaftick Artery. 
And this is the Pulfe of a Fever. 
2. Let it be flrong and flo»; 
which is an healthy Pulfe. Both: 
Heart and Arteries are ftrong ; 
but 
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but the Elafticity of the Arteries 
do’s not bear the fame Proportion 
to the Strength of the Heart, as 
ina Fever. . 

2. Let it be quick and low. If 
the Heart grow weaker in Pro- 
- portion than the Elafticity of the 
Arteries; then the Arteries will » 
have a {mall Diftention, but a 
quick Return ; ‘which is the Cafe 
of Perfons worn out in a Fe- 
ver, they have a Pulfe quick and 
lows - a AY | 
4. Let the Pulfe be flow and 
weak. Then the Heart can: di- 
ftend a weakened Artery but a _ 
little, and that can contrat again 
but flowly, by reafon of its weaken- 
ed EBlafticity. — | 

Thefe, and fuch like Remarks 
confidered together, with the Al- 
teration of the Qualities of the 
Blood, upon which the Quantity; 

. that 


that the left Auricle fhall receive, 
may depend ; and well weighed, 
I hope, may prove ufeful, at 
leaft, to my felf, in judging of Di- » 
ftempers by that great Criterion 
of Phyficians, the Pulfes : And 
from them to be directed to 
difcover the Seat of Difeafes, par- . 
‘ticularly when they are fituated 
in the folid Parts and Nerves, 
when in the Mafs of Blood and 
Fluids. | 

A\5o/ duety:the Pulfe almoSt or en- 
tively ceafe. “The Confequence 
muft be this, which happens in 
Faintings: The Arteries contract 
without Refiftance, throw a great 
Quantity of Blood into the Veins, 
and Perfons look pale or livid ; 
and hence it is that dying Perfons 
have their Faces lead-coloured 
and pale, which Hippocrates has 
enumerated among the certain 


Symp- 
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Symptoms of approaching Death. 
In the Sixth Place, I fhall de- 
{cribe the Operations of the An- 
gies of the Circulation of the 
Blood. And this | fhall do ina 


Propofition or two. 
PR OVP Ff, 


During the Time of the Contraction 
of the Arterzes, the Auricle Ye- 
-cerves its Quantity of Blood, 
contracis, and the Ventricle be- 
gins to contract. 1 prove it thus: 


The Aurtcle opens upon the 
Contraction of the Ventricle. The 
Stream of the Veins is always run- 
ning. ‘Therefore it begins to fill 
as foon as it opens, that 1s, upon 
the Contraétion of the Ventricle. 
Lhe Ventricle holds its Contraéti- 
on till the Arteries have contraat- 

ie 
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ed, that is, till the Aurzcle is full ; 
but the time fpent in the Contra- 
€tion of the Arteries 1s till they 
are ftruck again by the Contra- 
tion of the Ventricle, that is, till 
the Aurzcle is full, contracts ; and 
the Ventricle contraéts. Therefore 
the time of the Contra&tion of the 
Arteries 1s equal to the time of 
the Dilatation and Contraétion of 
the Aurzcle, and the Beginning 
of the Contraction of the Ventri- 
cle, or to the time of the Dilatati- 
on and Contraétion of the Ventri-. 
cle. 


Pos At ele 


The tome of the filling of the Auri- 
cle « equal to the time of the 
Contraction of the Ventricle, or 
the Arteries, diminifod by the 
tome of the Dilatation of the Ven- 
ticle. I prove it thus : 

| Ee 4 The 


L AO 

- The Auricle is full a little be- 
fore the Contraétion of the Arte- 
ries is finifh’d ; for the Contracti- 
on is not perfectly finifh’d till they 
are ftruck again by the Blood out 
of the Ventricle. But after the 
Auricle is full, the Ventricle mutt 
dilate and contract before the Ar- 
teries are ftruck, that 1s, before 
the Interval of their Contraction 
is finifh’d. It begins to fill upon 
the Contraction of the Ventricle, 
and is fulla little before the Con- 
traGtion of the Arteries is finifh’d : 
Therefore the time of its filling is 
equal to the time of the Contra- 
Gtion of the Ventricle, or the Inter- 
val of a Contraétion of the Arte- 
ries-the time of the Evanefcent 
Contraétion of them, that is, the 
time of its filling is nearly equal 
to the Interval of a Pulfe. 


‘ol 
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Of RESPIRATION. 


From Dr. Lower’s Experiments 
in his Book de Corde, it appears 
that the Airentersinto the Lungs, 
and from Dr. Mu/grave’s Experi- 
ment of ftopping the Afpera Ar- 
teria of a large Healthy Dog, 
that the Blood will no longer cir- 
culate thro’ the Lungs, than they 
have Air infpired to forward the 
Circulation. And that the Forces 
of the Heart and Arteries are not 
fufficient alone to carry it thro’ 
them. Here is apparent the Per- 
feétion of Wifdom and Art to 
make the Air neceflary for the 
Circulation of the Blood thro’ the 
Lungs. For their only Ufe being 
to carry Air to all the Parts of the 
Body, when they are hindred 
from doing that, by tying the 
Afpera Arteria, ox any other way, 

ee the 


the Blood will no longer circulate 
thro’ them, for the Circulation 
would then be vain and ufelefs. 
This is a Mark of the Di vine Ar- 
tift not to permit a vain Circula- 
tion: So true isthat antient Max- 
im, God and Nature do nothing in 
vain. Hence follows a Criterion 
by which to judge of that Quan- 
tity of Air which is neceflary for 
the Conftitution of an Animal, 
As much Air as is neceflary for 
the Conftitution, is neceffary for 
the Circulation of the Blood thro’ 
the Lungs, no more nor no lefs, 
For if more were neceflary for 
the Circulation thro’ the Lungs 
than for the Conftitution, there 
would bea fuperfluous Overplus, 
which is contrary to the Perfeti- 
on of Art; if lefs be fufficient for 
one than for the other, then in- 
deed the Blood would circulate 


thro’ 


thro’ the Lungs, but in vain, be- 
caufe they would not convey a 
fuficient Quantity of Air into 
the Blood. Neither of thefe can 
be. Tadd, that there is a quick 
and large Demand _ for Air in the 
Human Body. For if there were 
Air lodged in it fufficient for any 
time, the Circulation might be 
continued in the Lungs without 
any Irregularity. But we find 
it is not. The Reafon is this: 
The Air in the Blood is foon ex- 
haufted and {pent ; if for want of 
Refpiration the Lungs have none 
to carry, to what purpofe fhould 
the Circulation be continued in 
them, lam of the Opinion, that 
a great Quantity of Avr enters in- 
to the Compofition of the Nerves, 
and is {pent in nourifhing and re- 
pairing the Subftance of them. 
And that the Reafon why fome 
EK 4 Ani- 


i eee 

Animals, as the Torte, Wc. 
can live with little or no Air, clofe 
and confined, is chiefly becaufe 
they have few Nerves to be nou- 
rifhed, and thofe of a different 
Compofition from ours: A great 
Confirmation of this is the Small- 
nefs of the Head of the Tortoz/e, 
Viper, Oc. And the Reafon why 
the human Body wants fuch a 
conftant and large Supply of Air, 
is, becaufe they are endued with 
a great Quantity of Brains and 
Nerves. Thefe being the En- 
gines of Wit and Thought, the 
Generality of thofe, who live in 
moift and fogsy Airs are obferved 
to be of a dull and flow Inventi- 
on. 


Some 
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Some Reflections on 
the foregoing Sub- 
jects, with fome Ad- 
ditions. 
REFLECTION L 

ea LE firft Reflection 


mutt be of courfe up- 


i es on the Diftention of 
MSS the Arteries by the 
| * . Horee ot the Heart 
And here, Firft, 1t may defer- 
vedly appear to fome no {mall 
Difficulty, how it comes to pafs 
that, fuppofing a free Cur- 
rency of the Fluid thro’ the Ca- 
pillary Veffels, that there is no 
fenfible 
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fenfible Pulfe inthe Veins. This 
is a Point which I think may be 
made fufficiently clear by the fol- 
lowing Confiderations. The laft 
Ramifications of the Arteries, as 
they are almoft infinite:in Num- 
ber, fo their I ubulz or Canals are 
extremely minute, and fmall. | 
have been furprized to fee their 
Number and their: Slendernefs ; 
which I had once an Oppor- 
tunity of. viewing in the Mu/c- 
um. ot the Learned Dr. Frede- 
rick Ruyfch of Amfterdam, who 
perhaps has the beft Preparations 
of that kind of any in the World. 
Hence it muft follow that the 
Globult of Blood move with Diffi- 
culty thro’ thefe inconceivably — 
llender Pipes, and that the Fluid » 
there almoft lofes the Nature of — 
a Fluid. And indeed fome view- 
ing the Circulation of the Blood 

with. 
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with a. Microfcope, have obfer- 
_ ved that a Globule of Blood paf- 
fing thro’ a Canal of this kind, 
has been comprefled, but that 
when it came to a wider part of 
the Canal, it would re-aflume its 
former Figure of a Sphere or 
Globe. 

Hence it follows, that the 
Veins are not diftended by the 
Pulfe of the Heart. And again, 
upon the ContraGtion of the Ar- 
teries, the Blood being difficultly 
and flowly pufhed or {queezed 
thro’ the Capillaries, comes very. 
flowly into the Veins, and then 
neither for this Reafon can there 
arte any Diftention of the Veins. 
Thus then we have found fome 
kind of Obftacle to the Puth of 
the Blood coming out. of the 
Heart into the Arteries, and they 
matt of neceflity be diftended as 
we fee they are. ar rq 
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9. To proceed ; From the Con- 
fideration of the Smallnefs of the 
Force of the Heart may arife a 
juft Sufpicion that fome late Cal- 
culations concerning the Force of 
the MuJcles employed in Digefiz 
on and Refpzration, are carryed 
much too high, and think this 
might eafily be demonftrated 5 
but fince they are fo univerfally 
entertained and applauded bys 
Phyficians, I fhall forbear to en- 

age in thefe Matters. , 
"3. Thefe Speculations concern- 
ing Diftentions can hardly fal to. 
ee one in mind of the ag 
Force of Stretching. For which 
Purpofe the Figure marked with 
the Letters AG CD FE Bat 
Prop. 4. may ferve. The Weight 
EBDFE is fuppofed to ftretch 
the Parallelogram AC BD, be- 
ing ftretch’d, the Sides AB, CD, 

mutt 
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mult approach nearer to each oe 
ther ; and 1f in any oppofite Points 
between A & B, and between 
C & D, two little Weights were 
applyed, they by means of the 
Weight below would be drawn 
nearer to each other. Now if 
that little Weight were applyed 
to.every Point on each fide, that 
as, 1f the Weight on each fide 
were equal in Length to each fide 
AB CD of the Parallelogram, 
thefe two Weights would with 
the fame Force, and with the 
fame Eafe, be drawn nearer one 
another, as the two firft little 
Weights were; and this would 
be true, tho’ the Sides A B, C D, 
were never fo long, and confe- 
quently the fimte Force at the 
Bottom might have an infinite 
Effect. Of what Ufe this may be 
in raifing and moving vaft Bodies, 
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1 leave to Mechaniczans to deter- 
mine. | | 


REFLECTION IL 


This fhall be upon the Dimen- 
fions of the Coats of the Arteries. 
{ find their Thicknefles to be as 
their correfpondent Diameters, or 
which is all one, their Circumfe- 
rences. This Rule 1 fuppofe to 
hold in their firft Formation, and 
during the time of their Growth, 
and Nutrition to be perpetually 
obferved. And how amazing is 
that Forefight and Continuance 
which has fo compofed them, and 
fettled the exa& and unerring ~ 
Laws of their Nutrition, that 
when at any time their Circumfe- 
rences are grown to double their 
Length, at the fame time their 
Thicknefles hall be doubled too. 

R 
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REFLECTION Ul. 


Upon the Circulation of the 
Blood ; and here, = 

1. Since this is fo famous a 
Difcovery, and makes, not with- 
out Reafon,fo great a Noife in the 
World ; I fhall ina few Words 
here give the Hiftory of it, abrid- 
ged from a late Lreatife of a 
Learned Author. It muft be al- 
lowed that Fiippocrates has {eve- 
ral Expreffions in his Works, on 
which thofe who are fond of Si 
ving the Glory of all our later 
Difcoveries to {ome Antient or o. 
ther of great Name, may put a 
favourable Interpretation. Nay, 
he does fomewhere fay, that 
_ Veins and Arteries are the Foun- 
tains of human Nature, the Ri- 
vers that water the whole Body, 
that 
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that convey Life, and which if 
they be dryed up, the Man dies : 
and in another Place he {peaks of 
a kind of Circle, which he fup- 
pofes the Blood-Veflels to make 
by a Communication with one a- 
nother : So that he had a confu- 
fed Idea of it, but he could by 
no means mark out the Paths 
which the Blood went in, in its 
Circulations, nor did he ever 
point out fo muchas the Heart to 
be the great Force which fent it 
forwards, and without which it 
could never be carryed round. 
In fhort, the firft that ever had a 
diftinét Notion of this Matter, 
was Michael Servetus, a Spanifh 
Phyfician, who was burnt for A- 
rian[m at Geneva, about an 150 
Yearsago. He ina Book of his 
intituled Chriftiani{mi Reflitutzo, 
printed in the Year MDLUL 
clearly 
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clearly afferts the Paflage of the 
Blood thro’ the Lungs, from the 
right to the left Ventricle of the 
Heart. ait 

Realdus Columbus of Cremona, 
was the next that faid any thing 
of itin his Anatomy, printed at | 
Venice, 1559. There he afferts 
the fame Circulation of the Blood 
thro’ the Lungs, which Servetus 
had done before, and is more 
particular in his Defcription of it 
than Servetus, and takes notice 
of the Valves of the Heart. 

Andreas Cefalpinus makes yet 
farther Advances; but ftill the 
Matter was fomewhat in the 
dark, when an Hngle/h Gentle- 
man, Dr. William Harvey, took 
it in hand, and with indefatiga- 
ble Pains traced the vifible Veins 
and Arteries throughout the Ko- 
dy in their whole Journey from 
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and to the Heart, and by fo do- 
ing, acquired to himfelf immor- 
tal Fame. But, 3 

2. After all there remained a 
Deficiency in the Defcription of 
the Times of the opening and 
fhutting of the Aurzcles and Vens 
tracles, and of the Contraétion of 
the Arteries, which is a Curiofi- 
ty by no means to be omitted by 
thofe who confider this furpri- 
fing Work of Nature. This | 
have endeavoured to do; and I 
hope have given fuch Hints, as 
with a very little Correction. or 
Addition may reprefent to us 
diftinctly all the various Work- 
ings of the feveral Hugines of 
Circulation. | 

3. The Heart bemg a Mutcle, 
and moved by the Inftrumentali- 
ty of the Nerves ; “tis, I confefs, 
very unaccountable, that efpeci- 


ally 
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ally the Hearts of cold Animals, 
fuchas Hels, will continue their 
Vibrations or Pulfatcons fometimes 
for many Hours after they are 
fevered from their Bodies ; yea, 
tho’ the Ventrzcle be open’d, and 
all the Blood {queez’d out: Nay, 
when the Heart has quite ceafed 
from Pulfation, it may be exci- 
ted to beat afrefh by the Appli- 
cation of warm Spittle, or by be- 
ing prick’d gently with a Pin or 
Needle. Yet farther, tho’ you 
divide the Heart of an Eel thus 
fevered from its Body into three 
Pieces, eachof thefe Pieces will 
continue their Vibrations, and 
which is very remarkable, if you 
fprinkle Vinegar on one of thete 
Portions, that will immediately 
ceafe from its Motion, while the 
other two continue theirs. 


F 4 4. Where- 
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4. Whereas I have attributed 
a peculiar Energy to the left 
Auricle, and it may be judged a 
Fancy fo new, and out of the 
way, as to leave room for great 
Doubts concerning it ; I fhall here 
give fome additional Strength to 
that Hypothefis. 

In the firft Beginnings of ‘Ge- 
neration it appears from the ‘un- 
difputed, and accurate Obferva- 
tions of the diligent and curious 
Malpighius, that what afterwards 
is formed into a real Heart, is 
then very different in Shape and 
Figure, and Structure, from what 
it afterwards grows to be. 

There is at that time a Com: 
munication continued from the 
tight Aurzle bya Canal, to the 
right Ventricle, from the right 
Ventricie a Communication by a- 
nother Canal to the left Veutrz- 

cles 
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cle, and from thence - into the 
Aorta ; and which is very furpri- 
fing, no left Auricle appears. 
This Structure of the Heart is 
by no means fitted for Pulfation ; 
and fince itcan only ferve for a 
sentle Fluctuation of fome thin 
Fluid thro’ thofe Parts; it is 
worth obferving,that in this fhape- 
lefsand imperfectly formed Heart, 
there appears no left Aurzcle. For 
as if I {ufpect this Auricle be the | 
primary and leading Angzne of 
Pulfation, itis but agreeable to 
the accurate and perfect Meafures 
of the great Divine Artift, that it 
‘fhould not appear till the Heart 
be formed, and fitted in all its 
other Parts for that Work, for 
which it is at laft peculiarly de- 
figned. 
‘But nowasthe fame Malpighius 
informs us within the {pace of not 
jee - ma- 
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many Hours. The Supernume- 
rary Canals difappear, the Sep- 
tum is formed, the right Aurzcle 
comes clofe tothe right Ventricle, 
and at laft ftarts out the left Au- 
ricle, fix’d inits Place over the 
left Ventricle. ‘The pulmonary 
Artery and Vein appear, and all 
things are in a Readinefs for the 
carrying on the Circulation of the 
Blood ; and then it is, that the 
maternal Blood is conveyed by 
proper Ducts to the Heart. 

1 might proceed to make other 
Reflections upon other Parts of the 
preceding T'reatife, but thefe are 
ail I fhall now make. — 


The 
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The APPENDIX. 


Of PERSPIRATION. 


His Subject has been fo 

well handled by Sanctorims, 
in his Medicina Statica, and fo 
much to the Satisfaction of the 
learned World, that | fhall only 
make a few Remarks upon it: 
Such as thefe have occurred to 


my Mind. 
EF 4 "Tis 
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“Tis known that a Quantity of 
nutritive Matter, or Chyle, pafles 
out of the Inteftines into the 
La¢teals, and into the Blood, and 
having received a Mixture of Air 
in its Paffage thro’ the Lungs, is 
qualihed for Nutrition ; this in 
the younger or growing Age | 
apprehend is thus difpofed of. 
There goes lefs of it off in Perfpi- 
ration, than is {pent in Nutriti- 
on ; and thus the Parts of the 
Body increafe in Bulk and Mag- 
nitude. In wirdi etate, Quanti- 
ties nearly equal, go off by Per- 
{piration, and are added: in Nu- 
trition, and then Growth is at a> 
ftand. In the declining Age 
more gocs off by Perfpiration, 
and other ways, than is added by 
Nutrition, and then the Body 
withers and declines; and at 
this time there being a great 

fx | Quan- 
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Quantity of Fluds difcharged 
one way and another, the Offif- 
cation of Griftles and fome Parts 
of the Arteries, ©c. does enfue ; 
the Lofs of the Fluids being oreat, 
the Parts are left hard and offifi- 
ed; fo that there is a Tendency 
in the Human Body to become a 
bony Statue. 

This Perfpiration is from al- 
moft all Parts within, and with- ~ 
out, fo that there fhould feem to 
be communicating Pores every 
where within, conduéting the 
perfpirable Matter to thofe with- 
out on the Surface of the Body ; 
and hence poffibly that Problem 
may be folved, how it comes to 
pats, that fuch as have tender 
Lungs fhall cough immediately 
upontheir fitting on a cold Chair, 
or the like? But I fhall conclude . 
what I have to fay upon this Ar- 
4 | ticle, 
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ticle, by laying down, or propo- 
fing to farther Difquifition the 
two following Aphori{ms. 


APHORISML 


The fame Matter is both nu- 
tritive and perfperable. — And | 
confequently, 


APHORISM IL. 


Therefore whatever Matter 
ceafes to be mutriteve, it In a ve- 
ry great meafure becomes per- 
fprrable. 

A very remarkable Inftance of 
this we have in the Bones; which 
when they ceafe to grow, then | 
conceive that the bony Matter: 
that was wont to nourifh them, 
becomes fuch Matter as ought to 
be thrown off from the Body and 

Blood ; 
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Blood ; and if it be not difchar- 
ged asit ought, | am inclined to 
think, becomes the Caufe of the 
Rheumatifm, and Gout. And. this 
J the rather think, becaufe the 
latter of thefe Difeafes feldom or 
never attacks Perfons before they 
have done growing. 

___ This bony Matter is fuch, con- 
fifting of thofe infinitely {mall 
Lamine, of which the Bones are 
compofed, that, cutting and 
tearing the tender Membranes in 
which ’tis fix’d, it may very 
well be allowed to produce ail 
the horrible Tortures of a Fit of 
the Gout. And thofe chalk 
Stones (as they callthem) which 
grow in the Joynts of gouty Per- 
fons, look very much like fuch 
Stull as I fpeak of. 

f 
Hence 


end 
Hence we may be dite&ted in 
our Cure of the Gout (abeve all 
things) by proper Medicines, and 
Exercife,to endeavour to promote 
a regular and plentiful Per{pira- 
tion. 


on 


OF 


Of th SECRETIONS 


of the Animat Bopy. 


What follows is part of a Letter 
_ written to Dr. Mead fome Years 

ago, and he) pai in. the 
 Philofophical Tranfacions. | 


JO one, who has endeavou- 

red to explain the man- 

her by which Secretions are per- 
formed, feems to me to have 
piven a fatisfattory Account of 
that Matter, nor do I doubt but 
that a Man of your Sagacity and 
Skill in thefe Affairs can dilcover 
| the 
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the Defeéts of the feveral Opini- 


ons of the Authors concerning — 


them. 


Opinion as briefly as I can. 


It feems to me that the whole | 
Bufinefs may be reduced to this 
double Enquiry. 1 ft. How a® 


thin Fluid ({uch as is the Urine) 
may be feparated from the Mafs © 
of Blood, and the remaining Parts | 
circulate back to the Heart. 
adly. How a thick or viferd Flud | 
(fuch asis the Bile or Semen for 
Example) may be feparated from _ 
the Mafs of Blood, and the o- 
ther Fluids, both thinner and 
thicker,than this particular Fluid 
to be feparated, circulate back to 
the Heart: And that ] may be 
the more plain, I fhall give a 
general Idea of the Structure of 
the Glands. A Gland \ conceive 
to be compofed, ifts 


{ fhall therefore propofe my 


~~ oe : 

aft. Of the Ramifications of the 
Blood-veflels inclofed in a com- 
mon Membrane, which fend off 
-feveral Fibres, by which thefe 
“minute Veflels are tied together, 
and that the Veins are a Conti« 
-nuation of the Arteries. Of this 
Dr. Areskin has fully convinced 
us by an Injection of Wax in an 
humane Body, fo dextroufly per- 
formed, that the Wax being in- 
jeGted by the Arteries, filled the 
Veins at the fame time; and af 
terwards by a curious Diffection 
of the Part, where the Continu- 
ation of the {mall Ramifications 
of the Arteries and Veins did 
-almoft appear to the naked 
| Bye. | | 
_ 2dly, I conceive that when the 
Branches of the Arteries begin to 
grow very {mall, they fend off 
feveral Ducts, whole Orifices pe 
ian Q 


Peay a 
of different Dimenfions. Thefe 
Dudsvare of two forts. ~~ 

The firft of thefe,: which in 
the fame Artery are always fmal- 


ler than the fecond, pafs imme; _ 


: 


diately from the Artery, and o- 


nen into the Veins.: 


% The ‘fecond sahsich pafs oft: 


hearer ‘to the’ Extremity: of the 


Arteries unite and carry offa Li- 
quot from the Mats of Blood for 
particular Ends in «the feveral — 


Parts of the Body. It 1s to beob- 
ferved that in one Cafe the fecond 
fort are only to be found. 

- limagine thata then Flood may 
be fecerned- from a thick one, 


when the Orifices of the fecretory 


Duds arefo fmall, as to admit 
no other but that thin Fluid, and 
that at the fame time the remain- 
ing Parts of the Blood which are 
thicker continue their Courfe in 
the Veffel. Again, 
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Again, 1 imagine that a thick 
Fluid may be fecerned, when the 
_ thinner Parts are carried off fome 
other way, fo that the Liquor to 
be fecerned will. be the thinneft 
of the remaining Mafs 
- Upon thefe Principles I think 
» ait will be eafie to explain the 
— Doetrihe of Secretions. And now 
in the firft Place let us examine 
~ how the thinner Secretions are 
performed. | 

... As for Inftance, the Urine. 
When the Blood by the Con- 
traction of * the Heart is puth’d 
into the Arteries, they are dilated; 
which again contraGting them- 
« felves, pufh it-forward into all 
the Parts of the Body, and a- 
mongft the reft into the Ramifi- 
cations of the Arteries, of which 
the Glands of the Kidneys are 
a G come 
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compofed. By this means the 
Blood pafles by the Orzfces of the 
Secretory Ducts ; when thefe Ar- 
teries contrat themfelves, they 
prefs the Blood, and force the 
thinner Parts into the Orifices of 
thofe Duéts (which will receive 
no thicker Fluid) and carry it « 
toward the Pelws, and the re- 
maining part of the Blood into 
the Veins, by them to be carryed 
back to the Heart. Thus a thin 
Liquor may be feparated from 
the Mafs of Blood. 

In the fecond Place let us exe 
amine, how a thick Liquor may 
be feparated from the Mafs of 
Blood where thinner Liquors are 
mix'd with it. 

For inftance let us take the 
Gall or Semen: 


When 
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When the Blood is pufh’d into 
the Celiac or Mefenteric Arteries 
tis forced to pafs into the Glands 
of the Stomach, Pancreas, Spleen 
and Inteftins,oc. where the Liquor 
Gaftricus Succus, ‘Pancreaticus, Li- 
quor imteftinales, are feparated by 
the above-mentioned Method. 
The Blood thus robbed of various 
thin Liquors, is pufh’d on into 
the Veins, which anfwer to thofe 
Arteries, which Veins unite, and 
form a large Trunk called the 
Vena Porta, which entring into 
the Subftance of the Liver, by 
its {mall Ramifications chiefly 
forms the Glands of which the 
‘Liver 1s compofed. Here again 
all the Fluids contained in the 
Vena Porta, which are thinner 
than the Bile, are feparated from 
the Mafs of 6 by the firft fort 

cag 


of 


[ 94 ] 
of fecretory Ducts (which we 
{aid opened into the Veins) and 
there are difcharged and mix’d 
with the Blood, which is paf- 
fing towards the Heart. At the 
fame time the Bile with the reft 
of the Blood, which is thicker, 
continues its Courfe; now all 
the thin Liquors being feparated, 
the Bile is the thinneft part of 
this Mafs of Blood, and fo may 
be received by excretory Duéts 
capable of receiving it, and no 
other, 

‘The Semen being a very thick 
‘Liquor, 1s feparated much after 
thefame manner, wiz. The Blood 
being puth’d into the /permatick 
Arteries pafles into the Subftance 
of the ILefticles, where all the 
Liquors that are thinner than 
that, out. of which the S¢- 


men 


[ 35) 
men 1s to be taken, are. fepa- 
rated by the firft fort of Secre- 
tory Dutts, and carried back 
to the Mafs of Blood. Thenthis 
Liquor Semialis being the thin- 
neft of the remaining Mafs, is 
feparated by excretory Duéts ca- 
pable to receive that and no o- 
ther. After the Liquor Seminalis 
is feparated from the Mafs of. 
Blood by the aforefaid Method, 
it is puth’d forward into the Ex. 
cretory Du¢ts, where there are 
other Duds which take their Ori- 
gin all along from them, which 
Ducts are capable to receive the 
thinneft Parts of the Léquor Semi- 
nalts, and convey them to the’ 
Mafs of Blood, and thus the 
Semen is left behind to pafs into 
the Vas deferens. , 


4 


And 
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" And “tis worth remarking, 
as the Semen grows thicker by 
continual Separations, that the 
Canal in which it runs grows lar- 
ser and larger, as appears by the 
Stru€ture of the Tefticles, Epidt- 
dymis and Vas deferens. Hence 
we may give a true Account why — 
the Canals of which the Teftzcles 
are compofed are fo long, wz. 
That there might be time enough 
to feparate all the thin Fluids. 

By this Method we fee how 
the thickeft and thinneft Fluids 
may be feparated from the Mafs 
of Blood. And how intermedt- 
ate Liquors may be feparated by 
Canals adapted to receive them. 

Thus in a word the whole 
Doétrine of Secretions may be 
reduced to this. 


To 


To feparate a Liquor of any 
determinate Thicknefs, all the 
Fluids which are thinner muft be 
carried off by {mall Canals, and 
the Liquor to be feparated, be-— 
ing the thinneft of the remain- 
_ ing Mafs, is fecerned, becaufe the 
’, Ducts are capable to receive it, 
and no other. 


COROLLARIES, 
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Hence the Ufe of the Spleen 
is evident, which till this time 
was in vain enquired for by Ae 
natomitts. 


i. 
Hence appear the Origin and 
Ufe of the Lympbaticks. 


iI. 
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Hence the Texture of ma- ei 
ny minute Parts of the Bpey 
may be difcovered. ‘ 4 
You ‘know, Sir, xf Hav great | 
Moment fuch Confiderations: as | 
thefe aré to the Knowledge both * 
ofthe Caufes and Cure of ‘many — 
Diftempers; having already in. 
fome - degree corivinced  thofe_ 
“who are the only capable Judges | 
of thefe Matters, that Mechant- | 
cal Enquiries into the Animal 
Occonomy, are the beft Founda: | 
‘tion upon. which we can. fafely 
proceed in the Practice of 
Phyfick. e | 
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